Background
Background
All the Echocardiographic reference parameters that we use to compare during Echocardiographic studies are derived from those defined in the western world. We till date do not have a proper reference range based on studies conducted in Nepal or South Asia itself. It is a well knonwn fact that that the population in south asia has a very much different genetic and physical make up as compared to the population in the west. The difference in the body size in itself brings into question the reference range that we quote as normal values derived from studies conducted in the west. We have thus made an effort to study an healthy adult population in Nepal, beginning with a pilot study enrolling staff members of the National Heart Centre for recording normal echocardiographic parameters.
MATERIALS AND METHODS

Study samples
For our study, 126 apparently healthy subjects were randomly selected from the total of 362 Staffs of Shahid Gangalal National Heart Centre and 140 Outsourced staffs working in the hospital. Out of these subjects, 29 subjects were excluded due to evidence of heart disease or other systemic disease. Among them, 15 had Hypertension, 4 subjects had Rheumatic Heart Disease, 6 had poor echo window and 4 had diabetes mellitus.
Ninety seven normal subjects consisted of 50 males and 47 females. Their ages ranged from 18 to 52 years in men and women (mean±SD, 27.9±6.6 years in men and 28.7±6.7 years in women).
Study Parameters
Baseline measurements included measurements of blood pressure, weight (kilograms); height (centimeters) and body surface area (BSA) were calculated using the Mosteller formula Left ventricular mass was calculated using the formula from Devereux et al. 3, 4 Global left ventricular function was assessed from 2D-echocardiography images and any patient showing segmental hypokinesia, valvular heart disease, or myocardial hypertrophy was excluded.
Aorta, left atrium, interventricular septum, and posterior wall thickness, left ventricle in systole and diastole, and the right ventricle were evaluated. The beginning of the QRS complex (first deflection) was used as the area to obtain the measurements at the end of diastole and maximal incursion of the septal movement for the measurements of the systolic dimension of the left ventricle. The cavity and wall thicknesses were measured at the level of the chordae of the mitral valves.
Statistical methods
The parameters in our study were described as means and standard deviation. The analyses were done in the entire sample and stratified by gender. We present the P values, assuming statistical significance of P less than 0.05 and 0.001.
Reference ranges for each measurement were calculated using 95% reference range (mean±2standard deviation).
Results
The characteristics of the study population of 47 women and 50 men are summarized in Table 1 . Age, body mass index, and heart rate were similar in men and women. Height, body surface area, weight, the systolic and diastolic blood pressure was significantly higher in men.
The echocardiographic measurements are presented, according to gender, in table 2, including the values for left ventricular mass corrected by the body surface area. The values of flow velocity and flow gradient across respective valves in our study is presented in the tables 4 and 5 respectively. . Average height, weight, BMI and BSA are less in Nepalese than in western population. The smaller physique of Asians may highlight the potential need to assess the validity of using separate cardiac reference data for this ethnic group. In Nepal, clinicians are using reference range for echocardiographic values from western literature and books. In clinical practice, it has been long felt that reference range from western data cannot be fully applied in our scenario.
The primary and derived echocardiographic parameters in men and women in the Nepalese population differ significantly from each other. In this study, it has been found that the reference range of most echocardiographic parameters are slightly different as compared with those used in the western studies and are similar to those found in Asian countries.
